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Solders for component attachment 

Solder, an alloy made principally of tin and lead, provides reliable 
electrical connections and mechanically strong joints. Other met- 
als such as antimony, silver, cadmium, indium, and bismuth are al- 
loyed with tin and lead to control certain physical and mechanical 
properties of the alloy, e.g., melting range, tensile and shear, and 
even corrosion resistance. 

Hn-lead or "soft" solder alloys are the most widely used in elec- 
tronic applications, because their low melting temperatures make 
them ideal for rapid joining of most metals by conventional heating 
methods. Take care in specifying the proper alloy for each solder- 
ing method because each alloy has unique properties. When refer- 
ring to tin-lead alloys, tin is customarily listed first. For example, 
60/40 refers to 60 percent tin, 40 percent lead, by weight. 

General-purpose solders include 40/60 and 50/50, which are typi- 
cally used for plumbing and sheet-metal as well as for high-tem- 
perature electrical applications. Where minim\mi heat must be 
used diiring formation of the solder joint, as in surface movmt £is- 
semblies (with heat-sensitive components and materials), higher 
tin-content alloys are required, such as 60/40 or 63/37. 

Alloys of tin-lead with a small percentage of silver (63/35/2) are 
xised to reduce the leaching of silver fi-om silver alloy end termina- 
tion of some passive components. These types of alloys are also 
ideal for soldering to thick-film silver alloy coatings on ceramic hy- 
brid circuits. Bismutli-containing solders, which are fl:«quently 
used as fusible alloys, can be used in applications where the sol- 
dering temperature must he below 183°C (SST). ibidium alloys, 
also with low-temperature melting ranges, are very ductile and are 
f therefore suitable for joining metals with greatly different coeffi- 

cients of thermal expansion. 

Using solder pastes with SMT 

Solder pastes are homogeneous mixtvires of a paste-flux and fine- 
powder solder alloy. The physical and chemical characteristics of 
the material can be matched precisely to the solder joint require- 
ments, e.g., the method of placement used and, required defini- 
tion, in-process conditions, solder-reflow method used, and 
cleaning requirements. Because all the ingredients required to 
successfully place and solder the components are contained in the 
paste, it is an ideal material for automated assembly of both simple 



or complex mechanical, electrical, and electronic systems. With 
refined process development and controUed assembly procedures, 
reliable solder joints can be repetitively produced. 

For the more difficult assembly appUcations, solder paste might 
provide the only practical method of solder attachment. Elec- 
tronic grade solder pastes are manufactured to meet the cntical 
requirements of electronic component assembly. The composition 
of the pastes can vary with individual requirements. A wide variety 
of compositions can be specified from suppliers, which comply 
with recognized standards, like those of the ASTM (Amencan So- 
ciety for Testing and Materials). Several solder attachment alloys 
are avaHable for device attachment (see Table 10-1); each one has 
a unique melting point and can furnish the physical characteristic 
needed for the specific product or application. 

■ Table 10-1 Solder alloy for 
device attachment 



High temp, alloy Melting temp. C 

96.5Sn/3.5Ag 221-226 
95Sii/5Pb 222-227 



95Sn/3.5Ag/1.5In 218-223 

Standard alloy Melting temp. C 

63Sn/37Pb 18&-190 
62Sn/36Pb/2Ag 179-186 
62Sn/36Pb/2In 179-185 



In addition to selecting specific alloy compositions, the engmeer 
must consider flux type required for the process. Both orgamc and 
inorganic fluxes are available and cannot be mixed m the various 
assembly processes. Organic systems might be preferred for ease 
of water cleaning and are generally environmentally acceptable. 
Organic solder-flux residues are very corrosive and must be re- 
moved from the board surface after reflow. 

An example of a no-clean flux is the RMA. Mixed into the solder, it 
provides a paste-like material consisting of the foUowing primary 
components: 

□ Solvent or vehicle. 

O Rosin/resin or organic. 

□ Activator. 

□ Viscosity-control additives. 



SMT assembly process 



